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Motivation

A common view of the mortgage crisis is that innovations in credit supply
led to distortions in the allocation of credit, especially to poorer
households

• Credit supply distortions in turn caused house prices to become
inflated and crash once credit was not easily available

Evidence for credit supply-income distortion relies on negative correlation
between mortgage growth and per capita income growth at the zip code
level

• “Decoupling” of mortgage growth and income growth in the pre-crisis
period, Mian and Sufi (2009)
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Preview of the Results

1. Credit expanded throughout the income distribution, not just for
the poor.

• Middle/high income households had a much larger contribution to
overall mortgage debt before the crisis.

• No evidence that debt increased disproportionately for poorer
households

2. The majority of credit in default (when focus on dollar values of
defaults) during the crisis coming from:

• middle income households (and zip codes)
• high FICO score borrowers ( even within subprime areas)

Consistent with a view were recent participation in the mortgage market
implies a larger fraction of households close to their maximum capacity
when prices dropped
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Previous of the Results II

3. Focus on households (not zip codes) as unit of analysis when looking
at relationship between mortgage and income growth

mortgage debt at zip code: number of loans * individual mortgage
size

• individual mortgage size: (+) correlated with growth in income per
capita (no matter which income measure we use)

• number of loans: (-) correlated with growth in income per capita.

No evidence of distortion in the allocation of credit with respect to
income

Felipe Severino (Dartmouth) Expansion of Credit During the Boom 4 / 16



Previous of the Results II

3. Focus on households (not zip codes) as unit of analysis when looking
at relationship between mortgage and income growth

mortgage debt at zip code: number of loans * individual mortgage
size

• individual mortgage size: (+) correlated with growth in income per
capita (no matter which income measure we use)

• number of loans: (-) correlated with growth in income per capita.

No evidence of distortion in the allocation of credit with respect to
income

Felipe Severino (Dartmouth) Expansion of Credit During the Boom 4 / 16



Previous of the Results II

3. Focus on households (not zip codes) as unit of analysis when looking
at relationship between mortgage and income growth

mortgage debt at zip code: number of loans * individual mortgage
size

• individual mortgage size: (+) correlated with growth in income per
capita (no matter which income measure we use)

• number of loans: (-) correlated with growth in income per capita.

No evidence of distortion in the allocation of credit with respect to
income

Felipe Severino (Dartmouth) Expansion of Credit During the Boom 4 / 16



Data

Home Mortgage Disclosure Act data

• Balance of individual mortgages originated in the US (2002-2006)
• Mortgage type (purchase vs refinance)
• Borrower income from mortgage application

IRS income at the zip code level.

House prices from Zillow.

Demographic characteristics from Census.

Mortgage size and performance from LPS: 5% random sample
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Aggregate mortgage origination by borrower income
(HMDA) stayed stable
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Aggregate mortgage origination by per capita income (IRS)
stayed stable
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Other Housing Debt: Distribution of credit in 2006 (LPS)
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Dollar value of delinquent mortgage debt by borrower
income (LPS)
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Delinquent mortgages by FICO and origination year

Fractions based on value of delinquent mortgage dollars three years after origination
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Delinquent mortgages by FICO... within subprime-prime
areas (LPS)

Fractions based on value of delinquent mortgage dollars three years after origination
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Credit and income

Previous results rely on zip code level analysis:
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Decompose total mortgage origination into

• growth in individual mortgage size
• number of mortgages in a zip code

Per capita income growth with IRS data combines residents and home
buyer income

• when composition of buyer is changing, IRS data is worse reflection of
buyers

• account for potential misreporting during this period
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Decomposition of Total Mortgage Growth
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How to put all this together?

Novel explanation of observed credit expansion due to system wide increase
of leverage, not just the poor.

• Credit allocation did not “decouple” across income distribution
• Homebuyers (and lenders) at all levels of the income distribution

bought into the house price bubble
• Number of mortgages grew more in poorer zip codes, mortgage sizes

grew more where house prices increased most rapidly
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How to put all this together?

Consistent with a view that systemic build up in leverage led to defaults
once the economy slowed down, defaults increased most in:

• Middle/high income groups
• High FICO borrowers (even within subprime areas)

Recent mortgage market participation implies a large fraction of households
were close to maximum capacity when prices dropped.

Important macro-prudential implications to avoid excesive leverage in the
economy
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Thank you!
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Across Different Time Periods
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Subprime and House Prices Summary Statistics
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Subprime and House Prices Summary Statistics

Felipe Severino (Dartmouth) Expansion of Credit During the Boom 3 / 19



Mortgage Origination Volume
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Debt to Income per Income Decile
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Mortgage regression at transaction level

ln(mortgage

kt

) =
�
inc

ln(income

kt

) + �
zipinc

ln(zipinc
it

) + FE

year

+ FE

county

+ "
kt

Felipe Severino (Dartmouth) Expansion of Credit During the Boom 6 / 19



Loan Origination and MS 2015 Measure of Overstatement
(Zillow Sample)
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Loan Origination and MS 2015 Measure of Overstatement
(All HMDA)
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Heterogeneity: House Price Growth

Felipe Severino (Dartmouth) Expansion of Credit During the Boom 9 / 19



Heterogeneity: Per capita income in 2002
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No County Fixed Effect
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Adding Buyer Income (HMDA)
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Robustness

• Sensitivity is similar across different time periods
• Mortgage size grew more in places where house prices increases most

rapidly.
• Composition effect stronger in high income areas, suggest income

grew more than need for mortgage in those areas.
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Is Misreporting on HMDA data driving the results? MS
2015 Critique

1. Results hold when using IRS data

• Central insight is that intensive and extensive margin behaved
differently across the boom period

2. Sensitivity of mortgage growth to buyer income robust to:

• drop “overstated” zip codes”
• comparison between prime/subprime lenders or GSE/non-GSE loans
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Drop Zip codes based on “Overstatement” (Av. Mortgage)
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Drop Zip codes based on “Overstatement” (Total Mortgage)
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Test of Subsamples
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How to reconcile it with previous results? (income and
FICO)

Income is not the same than FICO scores.

Origination by income quintile and FICO score in 2006 (LPS)
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Mortgage origination by FICO and origination year

Fractions base on value of mortgage dollars three years after origination
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